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Successful pregnancy in primary glomerular disease. The course of 66
pregnancies was studied in 48 women with primary glomerular diseases.
In all cases diagnoses were established by biopsy before pregnancy.
They were: membranoproliferative glomerulonephri tis in 16 patients,
focal glomeruloesclerosis in 13, IgA nephropathy in 10, membranous
nephropathy in seven and focal glomerulonephritis in two women. The
clinical status of the nephropathy before conception was that 43 had
only mild renal dysfunction, five had moderate renal insufficiency,
serum creatinine (1.3 to 1.9 mg%). eight women had hypertension
(150/100 mm Hg) and eight had nephrotic range proteinuria. Their
clinical course was compared with a control group of 36 women with
primary glomerular disease who did not become pregnant, and were
matched for similar age, histological type, and status of nephropathy
(renal function, blood pressure and proteinuria). After one year and at
the end of the five year follow—up period, the incidence of hypertension,
proteinuria, and renal failure was similar in the two groups. The fetal
survival rate was 92%; 51 pregnancies ended in full—term delivery, with
a mean birthweight of 3,242 320 g. There were seven pre-term
deliveries (2,170 135 g), three small for gestational—age (2,340 135
g), two stillbirths and three spontaneous abortions. These patients had
more pre-term deliveries (10.6%) and perinatal mortality (31%c) than a
normal population (5.5% and 9.6%, respectively). Blood pressure
increased during pregnancy in 13 women; in 10 it was reversible, and in
four it persisted after delivery. Ten gravidas developed increased
proteinuria (reversible in six of them) and two others developed
permanent impairment of renal function. Women with membranopro-
liferative glomerulonephritis appeared to fare worse, and those with
IgA nephropathy and membranous nephropathy better than the rest.
Our results suggest that pregnancy does not change the natural course
of primary glomerular disease adversely.
The effect of pregnancy on the natural cotirse and prognosis
of primary glomerular disease has been a matter of controversy
among researchers. The majority of reports include patients
with primary and secondary glomerulonephritis as well as
diverse renal disease, with an all too short follow—up. On the
other hand, the scarcity of clinical and histological details
contributes to the fact that the prognosis of pregnant women
with glomerulonephritis still remains unclear. A decade ago,
Australian authors discouraged pregnancies in patients with
glomerulonephritis because, in their view, serious deterioration
in both histological lesions and renal function may occur during
pregnancy [1, 2]. Although some authors consider that preg-
nancy in women with glomerulonephritis is dangerous 3] others
believe that the renal consequences of gestation are insignifi-
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cant, and fetal viability is high if hypertension is absent and the
renal function is normal 4—6]. In this report, we describe the
fetal viability and repercussions of pregnancy, on the nephrop-
athy and on the mother, in 48 women with primary glomerular
disease as diagnosed by biopsy. In each case the separate risk
factors of proteinuria, renal failure, and hypertension were
analyzed.
Methods
During the period of 1972 to 1981, the evolution of 66
pregnancies was followed in 48 women aged between 18 and 35
(mean age 29 3 years). In all cases biopsies and routine urine
analyses were obtained before the pregnancies. The biopsy
specimen was processed for light and immunofluorescence
microscopy, and in some cases by electron microscopy as well.
The histological types were: membranoproliferative glomerulo-
nephritis, 16; glomerulosclerosis, 13; IgA nephropathy, 10;
mernbranous nephropathy, seven; and focal glomerulonephri-
tis, two. Before conception five women had moderate renal
failure (serum creatinine 1.3 to 1.9 mg%), eight permanent
hypertension (blood pressure  150/100 mm Hg) arid eight
nephrotic range proteinuria (3.5 g/24 hr).
The evolution of the glomerulonephritis during pregnancy
was studied from the following clinical and laboratory parame
ters: blood pressure, edema, renal function, protcinuria, uric
acid, urine sediment, and urine culture. Progression of the
nephropathy versus time was analyzed by means of plasma
creatinine, blood pressure, and proteinuria and was compared
with that of the control group of 36 non-pregnant women with
primary glomerular disease after one and five years of evolu-
tion. This control group was chosen among 113 non-pregnant
women and matched for similar histological type, age, and
status of nephropathy (renal function, blood pressure and
proteinuria) at the beginning of study. All the women in the
control group (who were of the same race and similar social and
geographic areas as the study group) showed similar clinical
progress. There were no significant differences between the
pregnant and non-pregnant group in serum creatinine levels,
diastolic pressure, and proteinuria, or in the presence of ne-
phrotic syndrome at the start of the study. Nine women in the
control group remained single and the 27 married women
avoided pregnancy for fear of worsening their kidney disease,
for socioeconomic reasons, or because of infertility. Women
taking contraceptives were excluded from the study. The aver
age age of women in the control group was 26.5 2.11 years.
The histological types were: membranoproliferative glomerulo-
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Table 1. Fetal outcome according to histologic diagnosis in 48 gravidas with primary glomerular disease (66 pregnancies)
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Histological diagnosis
Number of
cases Pregnancies Term Pre-term
Still
births Abortions
Membranoproliferative GN 16 21 13 5 1 2
Focal glomerulosclerosis 13 17 13 3 — I
IgA Nephropathy 10 15 14 — 1 —
Membranous nephropathy 7 9 7 2 — —
Focal glomerulonephritis 2 4 4 — — —
Total 48 66 51 10 2 3
nephritis, 11; IgA nephropathy, 10; glomeruloscierosis, 10; and
membranous nephropathy, five. In this group, five women had
moderately impaired function with serum creatinine—renal lev-
els between 1.4 and 2.1 mg%, seven had blood pressure equal or
greater than 150/100 mm Hg, and eight had nephrotic range
proteinuria.
The patients were classified as hypertensives when blood
pressure was greater or equal to 140/90 mm Hg at least twice
when taken in the supine position after 10 minutes of bed rest.
Worsening of renal function was defined by an increase of 50%
in the plasma creatinine over initial values. Proteinuria was
defined by an increase of 100% above non-pregnant values or
the appearance of the nephrotic syndrome, and hypertension by
an increase of 20 mm Hg in diastolic blood pressure. Newborns
were defined as term or pre-term (before 38 weeks of gestation).
Perinatal mortality was based on the number of stillbirths
whose weight was 1000 g or higher between the 28th week of
gestation and the seventh day of life. Newborns with a weight
lower than the tenth percentile of the corresponding gestation
week were considered small—for—gestational age [71. The statis-
tical methods used were Student's t-test, the chi—square test,
linear correlations, and linear regression analysis [81.
Results
Obstetrical results
Forty—eight women with glomerular disease had 66 pregnan-
cies; 51 deliveries were at term with normal infant weight,
seven pre-term, three with low birth weight but normal subse-
quent development, two stillbirths, and three spontaneous
abortions. Fetal viability reached 92.4% of gestations and the
incidence of pre-term deliveries was 10.6%, low birth weight
4.5%, and perinatal mortality 3l%. These patients had more
pre-term deliveries and perinatal mortality than a normal pop-
ulation (5.5% and 9.9%, respectively). The incidence of gesta-
tional complications appeared to be higher in women with
membranoproliferative glomerulonephritis and focal glomerulo-
sclerosis than in women with the other histological forms (Table
1).
Risk factors
Proteinuria. We arbitrarily divided the pregnant women into
three groups by the degree of proteinuria: below 1 g/24 hr;
between 1 and 2.5 g/24 hr; and higher than 2.5 g/24 hr. The first
group (proteinuria <1 g/24 hr) was composed of 13 women who
had 19 normal pregnancies, with an average newborn weight of
3,242 210g. The second group (proteinuria between 1 and 2.5
g124 hr) was composed of 10 patients who had 14 normal
Fig. 1. Distribution offetal weight in women with proteinuria. (N = 24,
r = 0.71, P < 0.01)
pregnancies and one pre-term death; the average infant weight
was 3,095 196. The third group was (proteinuria 2.5 g124 hr)
10 patients who had 10 normal pregnancies and three live
pre-term deliveries. The mean infant weight in this group was
1,930 301 g, significantly lower than in the other two groups
(P < 0.001). There was a significant linear correlation between
proteinuria and the weight of the fetus (Fig. 1).
Rena/failure. Five women had deteriorating renal functional
before pregnancy, with the creatinine clearance ranging be-
tween 59 and 80 mllmin and serum creatinine between 1.3 and
1.9 mg%. Proteinuria below 1 g/24 hr was present in all of them,
and two had mild hypertension at the beginning of pregnancy.
Development or worsening of hypertension was seen in three
women, and one experienced worsening renal function during
gestation. They had six pregnancies: four ended at term, one
was pre-term and one was a spontaneous abortion. The average
fetal weight was 2,781 183 g.
Hypertension. This group included eight patients with a blood
pressure equal to or higher than 150/100 mm Hg. They had 11
pregnancies: four reached term; two were pre-term; two had
low birth weight, one was a stillbirth and two were spontaneous
abortions. The average infant weight was 2,231 220 g.
4-
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916 Barceló et a!
Table 2. Effect of pregnancy on maternal renal disease: 66 pregnancies in 48 gravidas with primary glomerular disease
Membranoproliferative
glomerulonephritis
Focal
glomeruloesclerosis
IgA nephropathy
Membranous
nephropathy
Focal
glomerulonephritis
Total
Percentage
Impair-
ment
No. of No. of renal
women pregnancies function
16 21
13 17
10 15
Impair
ment
Increased renal
proteinuria function
4 2 2
0 1
o o
0 0
0
0 0
0 0
High risk. Two women with decreased renal function, ne-
phrotic syndrome, and hypertension had one pre-term and one
small—for—gestational age deliveries.
The incidence of obstetric complications varied with the
presence or absence of risk factors. Women with low protein-
uria (<2.5 g/24 hr), without hypertension or renal failure had a
low complication rate: 2.8% (one stillbirth). In the nephrotic
syndrome, obstetric complications reached 33% of the pregnan-
cies (pre-term), the same as with moderate renal failure (33%
abortion, pre-term), and lower than women with hypertension
(62% of the pregnancies, abortion, pre-term).
Lifect of pregnancy on the natural course of primary
glomerular disease
The immediate and late effects of pregnancy of nephropathy
were studied by measurement of blood pressure, proteinuria,
and renal function during pregnancy and in the third or fourth
month after delivery. Glomerular filtrate rate was assessed in
six normotensive women with normal renal function by endog-
enous creatinine clearance in each trimester of the pregnancy.
In four of them, levels went up as compared to pre-pregnancy
levels (122 15 mI/mm; first trimester, 138 18; second
trimester, 142 16; third trimester, 139 12). One maintained
constant glomerular filtration, and in the rest the filtrate
dropped in the second and third trimesters.
Serum creatinine, blood pressure, and urinary protein deter-
minations did not show a progression in nephropathy in most
pregnant women. However, renal function worsened in two
patients, four patients developed a permanent rise in blood
pressure and four others showed increased proteinuria. One
woman (membranoproliferative) whose renal function wors-
ened during gestation continued to deteriorate after delivery,
and progressed to end—stage renal failure within four to six
months, During pregnancy blood pressure increased in 13
women: three of them in the first trimester, two in the second,
and eight in the third trimester.
Two women, one with membranoproliferative and one with
focal glomerulosclerosis, had a hypertensive crisis with convul-
sions without other effects (Table 2).
Comparison of serum creatinine, blood pressure, and urinary
protein with corresponding data from the control group
(glomenilopathy without pregnancy) after one year evolution
revealed no significant differences. In this control group, renal
function decreased in three, three other women developed a
permanent rise in blood pressure, and two had increased
proteinuria (Table 3).
The renal effects of the pregnancies were also considered at
the end of the follow—up, when again we did not find significant
differences between the two groups (pregnant and non-pregnant
women). Data on the incidence of decreased renal function,
hypertension, and increased proteinuria are summarized in
Figure 2.
Discussion
Fetal viability was high and reached 92% of all pregnancies.
This fetal survival rate is similar to the one quoted in more
extensive studies [4, 9, 10] including women with various types
of renal disease, with the exception of systemic lupus
erythematosus [11, 121. Careful obstetric and renal monitoring
during pregnancy, treatment of hypertension [13, 14], prenatal
monitoring, and perinatal care of the newborn were essential for
good fetal viability.
Fetal survival decreased in women with glomerulonephritis
and hypertension. Felding [15] found that maternal hyperten-
sion during pregnancy increased perinatal mortality fourfold
(from 8% to 31%) and Ferris [16] reported a fetal survival rate
of only 55% in women with renal disease and hypertension.
In our study, in 11 pregnancies in women with primary
glomerular disease and hypertension, the incidence of perinatal
complications (pre-term deliveries, low birth weight, and abor-
tions) was 62%, confirming that hypertension is a serious
adverse pronostic factor for the outcome of pregnancy [17]. [he
incidence of pre-term deliveries was double (10.6%) that in the
population not at risk (5,5%), and the perinatal mortality (31 per
thousand) was triple that of the controls (9.6 per thousand). In
the other series [4, 9, 201 the incidence of pre-term deliveries
varied between 14% and 20%, with a perinatal mortality of 8%.
These differences must be attributed to the lack of homogeneity
of the series [19 231 and especially to the presence of hyper-
Coursc during pregnancy
Increased
blood
pressure
Status at 3—6 months after delivery
Increased
blood
pressure
Hemodialysis
Increased or trans-
protcinuria plantation
7
2
48
0 4" 3
0 1 1
0 39
4
66
0 0 0 0 0 0 0
2 13 tO 2 2 3 1
3.3% 19.6% 15.1% 4.2% 4.2% 6.2% 2.1%
a Two women with membranoproliferative and focal glomerulosclerosis had an eclampsia crisis without other complications. Impairment of renal
function, increased blood pressure and proteinuria were defined in Methods.
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Table 3. Immediate effects of pregnancy on glomerulonephritisa
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Pregnant group (N = 48) Non-pregnant group (N = 36) Significanc&'
Non-Before 3 months Status at
pregnancy after delivery Study start one year Pregnant pregnant
Serum
creatinine, mg% 0.83 0.36 0.89 0.41 1.01 0.47 1.22 0.52 0.16 0.7 0.22 0.5
range (0.7—1.9) (0.7—6) (0.7—2.1) (0.8—4.2) t = 0.22(NS)
Mean blood
pressure, mm Hg 97 11 103 9 99 12 101 8 14 4 17 7
range (73—123) (70—132) (74—129) (80—138) t = 0.26 (NS)
Proteinuria
g/24 hr 1.49 0.53 1.92 1.04 1.03 1.49 1.14 1.63 0.27 0.7 0.18 0.8
range (0.3—5.4) (0.3—6.2) (0.3—4.9) (0.3—4.7) t = 0.23 (NS)
Mean slope b x 10' Mean slope b x 103e
Significance
Students f-test
IgA nephropathy —0.2 3.34 —2.06 3.88 NS
Focal glomerulosclerosis 1.02 3.38 0.22 0.48 NS
Membranoproliferative
glomerulonephritis 2.73 2.81 —0.03 0.49 NS
Membranous
nephropathy —2.01 0.8 —1.71 1.21 NS
a Nodifferences in renal function, blood pressure and proteinuria were seen between two groups of women (pregnant and non pregnant) after
one year of follow up
b middle increment of the serum creatinine blood pressure and proteinuria in each group at one year of follow—up.
Progression rate was evaluated by linear regression analysis
Fig. 2. Course of glomerulopathy. A. At the
one year follow—up. N = 48 pregnant women
and N = 36 non-pregnant women.
Abbreviations are: RF, renal function; BP,
blood pressure; Prot, proteinuria. B.
Five—year follow—up of pregnant (N = 46) and
non-pregnant (N 36) women with
glomerulopathy (range 25 months to 17 years).
In pregnant vs. non-pregnant women, RF =
0.9576 (NS), BP 0. 1473 (NS), and Prot =
0.875 (NS). Chi—square test.
tension, as well as renal insufficiency, and nephrotic syndrome.
Jungers et al [241 describe a high fetal mortality rate in
long—standing nephrotic syndromes which has not been con-
firmed in our series. However, only five of the eight cases that
began pregnancy with the nephrotic syndrome can be consid-
ered long—standing syndromes. Pregnant women with protein-
uria in the nephrotic range had a higher incidence of pre-term
and small—for—gestational age babies. There was a significant
reduction in average newborn weight of the women with
nephrotic syndrome. In these gravidas we found a significant
A
100%
75%
50%
25%
0%
B
100%
75%
50%
25%
0%
Pregnant
Pregnant
P
BP
Non-pregnant
BP Prot
Non-pregnant
BP Prot
4
RF
RF
Prot
Prot
8
RF
29
RF
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negative correlation between protcinuria and the weight of the
infant. Studd and Blainey [21] also described a positive corre-
lation between low birth weight and decreased plasma albumin
level; however, this finding has not been confirmed by other
authors [9, 20]. It is possible that the decrease in the oncotic
pressure in women with nephrotic syndrome may cause intra-
vascular volume contraction and a decrease in placental perfu-
sion, which might explain growth retardation and higher pre-
term deliveries.
Another very controversial topic involves the repercussions
of pregnancy on the nephropathy in the mother. Recent exten-
sive series [4, 19] suggest that pregnancy has little influence on
the natural history of most glomerular nephropathies. Analysis
of the results in these articles is restrospective and control
techniques were not used in non-pregnant women with kidney
disease. The use for the first time of a control group chosen
from among women with nephropathy with similar histology,
age, social and geographic group, as well as a similar situation
and progress of glomerular disease, makes it possible to assess
the effect of pregnancy on nephropathy. The analysis of our
gravidas and comparison with a control group that did not go
through pregnancy shows that in most cases, pregnancy has no
repercussion on the natural history of glomcrular disease. The
natural course of nephropathy was practically identical in the
two groups, as no significant differences in serum creatinine, or
the reciprocal of the serum creatinine concentration versus time
[8], blood pressure, and proteinuria were detected either one
year later or after a follow—up period of five years. Neverthe-
less, the few cases of renal deterioration were in women with
membranoproliferative glomerulonephritis and focal glomeru-
losclerosis. Pregnancy in women with membranoproliferative
glomerulonephritis might accelerate the deterioration of renal
function [4], adverse effects having been recently described in
11% of cases [23]. It has been claimed that pregnancy in women
with focal glomerulosclerosis [3], and IgA nephropathy [22] in
particular, has a deleterious effect on the course of the disease,
Jungcrs et al [24] observed a loss of renal function in women
with IgA nephropathy and an impairment of renal function at
the start of pregnancy. However, of 30 women with 64 preg-
nancies and normal renal function, only five had chronic renal
failure at the end of the period of development. Most of the
pregnancies in our IgA nephropathy patients were normal. All
these data do not confirm the results of other authors [22], and
do suggest a good prognosis with an absence of risk factors in
pregnancies with IgA nephropathy.
The effect of pregnancy on the course of renal disease in
women with moderate renal insufficiency has been reviewed
recently [251. 'I'he short—term effects of gestion on renal func-
tion reported earlier, with high morbility and serious deteriora-
tion of renal function [1, 21, were not confirmed in the recent
series [4, 5, 9, 10, 24]. Katz and Lindheirner [19] suggest that
the prognosis of pregnancies in normotensive women with
moderate renal insufficiency seems good, although the coexist-
ence of hypertension during pregnancy may accelerate the loss
of renal function. The results of our series in the group of
women with primary glomerular disease and moderate renal
failure in general support this view, However, in two patients
with renal failure, nephrotic syndrome and hypertension, there
was severe deterioration in renal function associated with
pregnancy. We believe that pregnancy should be discouraged in
women with renal failure and hypertension, but that in moder-
ate renal insufficiency (especially if hypertension is mild or
absent) pregnancy should not be ruled out, provided that the
gravidas are submitted to careful and frequent observation
during gestation.
The high fetal survival rate and the lack of repercussions of
pregnancy on maternal nephropathy in the majority of women
reported here indicate that pregnancy in patients with primary
glomerulonephritis, glomerulosclerosis without hypertension,
or significant renal function impairment should not be advised
against. On the other hand, it should be kept in mind that
coexistent hypertension worsens the prognosis, and the ne-
phrotic syndrome increases the incidence of pre-term deliveries
and low birth weight infants, although fetal viability is not
markedly affected.
Reprint requests to Dr. P. Barcelo, Nephrology Service, IUNA,
Hospital de Ia San/a Cruz y San Pablo, Escuela de Post-Graduados,
Universidad Autonoma de Barcelona, Barcelona, Espana.
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